In this paper, the existence and uniqueness of the global generalized solution and the global classical solution for the Cauchy problem of the singularly perturbed sixth order Boussinesq type equation are proved.
Introduction
In this paper, we consider the following Cauchy problem 4 6 ( ) 0 Dash and Daripi presented a formal derivation of (1.4) from two-dimensional potential flow equations for water waves through an asymptotic series expansion for small amplitude and long wave length in [2] [3] . The physical relevance of equation (1.4) describes the bi-directional propagation of small amplitude and long capillary-gravity waves on the surface of shallow water for bond number (surface tension parameter) less than but very close to 1/3.
In [4] , Feng investigated the generalized Boussinesq equation including the singularly perturbed Boussinesq equation The aim of the present article is to prove that, by virtue of the Galerkin method and prior estimates, the problem (1.1), (1.2) has a unique global generalized solution and a unique global classical solution.
In order to prove that the Cauchy problem (1.1), (1.2) has a unique global solution, we shall consider the following auxiliary problem 4 6 ( ) 0
First of all, we shall prove that the periodic boundary value problem of Equation (1.6) has a unique global solution by the Galerkin method. Next, we prove that the Cauchy problem (1.6), (1.7) has a unique global solution by constructing a sequence of periodic boundary value problem of Equation (1.6). Then, we can obtain a unique global solution of the Cauchy problem (1.1), (1.2) from (1.6),
2. Periodic Boundary Value Problem of (1.6), (1.7)
To obtain the global solution for the Cauchy problem (1.6), (1.7), we first discuss the following periodic boundary value problem on T Q 4 6 ( )
2) ( )
Nx Nx
Multiplying both sides of (2.4) and (2.6) by ( ) s y x , summing up for
and integrating on Ω , we have
Lemma 2.1. (Adams [7] ) There exist constants 0 ε > and ( ) 0 C ε > such that for any integers j and 0 m j m , ≤ ≤ , the following inequality holds
Ω , ∈ Ω . Then for any N , the problem (2.7), (2.8) has a global classical solution
) s N = , , , . Moreover, we have the following estimate 9) where and in the sequel
are constants which depend on T , but not on N and Ω .
is a monotonically increasing function, and
Obviously, system (2.7) is equivalent to the following system 
to the both sides of (2.11), integrating in [0 ] t , , making use of (2.12), (2.13), we get 
Applying the Gronwall inequality to (2.14), we can obtain (2.9). When 
tinuously differentiable function with respect to variables z and Proof: Differentiating (2.7) with respect to t , we have 3. Cauchy Problem (1.6), (1.7) 
we consider the following periodic boundary value problem 4 6 ( )
2) ( ) 
From the corollary of the resonance theorem [10] , it follows that the estimates 
